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ABSTRACT : 


A transmitter (24) and gradient amplifiers (20) transmit radio frequency 
excitation and other pulses to induce magnetic resonance in selected magnetic 
dipoles and cause the magnetic resonance to be focused into a series of echoes 
(66) at each of a plurality of preselected echo positions following each 
excitation. A receiver (38) converts each echo into a data line. Calibration data 
lines having a close to zero phase -encoding are collected and used to generate 
correction parameters (102) for each of the echo positions. These parameters 
include relative echo center positions (96) and unitary complex correction vectors 
(106) . The calibration data lines for each of the preselected positions are 
one-dimensionally Fourier transformed (82) and multiplied (90) by the same complex 
conjugate reference echo (80) . These data lines are then inverse Fourier 
transformed (92) to generate an auxiliary data array (94) . A relative echo center 
position is computed (96) which represents a fractional shift of the true center 
relative to the reference echo. A complex sum is computed (104) from the relative 
echo center position and normalized (106) to generate a unitary correction vector. 
The phase-correction parameters are used to phase-correct (116)- imaging data 
lines. The phase-corrected imaging data lines are sorted (122) to build an image 
plane which is one-dimensionally Fourier transformed (128) in the phase-encoding 
direction to produce a final corrected image (130). for display on a monitor (134) . 
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ART-UNIT: 33 5 
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ATTY- AGENT- FIRM: Christie, Parker & Hale, LLP 

ABSTRACT : / 


The present invention relates to a method for determining the concentration of 
metabolites in the brain using magnetic resonance spectrum technigues. The method 
comprising defining a volume within the brain, obtaining a magnetic resonance 
spectrum of the defined volume, suppressing "the signal from water to reveal the 
spectra from metabolites, correcting the baseline, obtaining the magnetic 
resonance spectrum of an external standard, comparing the signal from the 
metabolites to the signal from the external standard and calculating the in vivo 
concentration of the metabolites. In one embodiment of the invention a diagnosis 
for Alzheimer Disease is made by comparing the relative peak heights of 
myo- inositol relative to creatine and N-acetylaspartate relative to creatine in 
the patient to the relative peak heights of myo- inositol relative to creatine and 
N-acetylaspartate relative to creatine for a normal population, wherein an 
increase in the relative peak height of myo-inositol and a decrease in the 
relative peak height of N-acetylaspartate is diagnostic of Alzheimer Disease. 
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Chemical shift imaging with spectrum modeling (CSISM) models the general chemical 
shift spectrum as a system with N distinct peaks with known resonant frequencies 
and unknown amplitudes. Based on the N peak spectrum model, a set of nonlinear 
complex equations is set up that contains N+l unknowns of two kdnds : the 
magnitudes of the N peaks, and a phasor map caused by main magnetic field 
inhomogeneity. Using these equations, the timing parameters for shifting the 
180. degree. RF refocusing pulses for acquiring spin-echo images are optimally 
chosen. Corresponding timing parameters for other pulse sequences can also be 
optimized similarly. Using the chosen timing parameters, a plurality of images are 
acquired. Next, acquired image data are automatically processed to solve the 
complex linear equations. First, the phasor map is found by fitting various phasor 
map values over a small number of pixels, or "seeds", that are picked sparsely in 
a field of view. Second, from the original "seeds", the region of pixels that are 
picked to find the best-fit phasor map is grown into the entire field of view, 
based on a predetermined phase difference between the original seed and a 
neighboring pixel. The optimal phasor map value is then entered into the complex 
linear equations to derive the only unknown values at this point- -the peak 
amplitudes. Optionally, second pass solutions of the peak amplitudes may be 
obtained using a smoothed phasor map value. When the equations are solved, the 
spectroscopic images are output. 

10 Claims, 2 Drawing figures 
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